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 EXTENDED ABSTRACT 
PaV1 (Panulirus argus Virus 1) is a lethal contact-transmitted pathogen that infects the Caribbean spiny lobster, 
Panulirus argus Latrielle (Shields and Behringer 2004). Juvenile lobsters are highly susceptible to infection, which causes 
tissue degradation, lethargy, and mortality, but PaV1 prevalence is tempered by the ability of healthy lobsters to detect and 
avoid dens containing infected lobsters (Behringer et al. 2006). However, until now we knew little about how they detect 
infection or the implications for population spatial distribution.  
One possible mode of PaV1 detection is chemoreception, which is used extensively by organisms to assess their 
environment and communicate (Ache and Young 2005). Among crustaceans, chemoreception of compounds in the urine 
drives many behaviors (Bushmann and Atema 1997). Considering that the concentration of metabolic waste in urine is 
indicative of overall health (Breithaupt and Eger 2002), it is logical that it could signal disease. A factor that could influence 
the detection of chemical signals and therefore correlate to the spatial structuring dynamics is hydrological turbulence 
(Weissburg and Zimmer-Faust 1993). Increasing flow velocity decreases odor concentration downstream of the source, 
diluting and decreasing the strength of the chemical signal (Finelli 2000). Thus, behaviors mediated by chemoreception 
could be correlated to local hydrodynamics.  
Another possible mode of PaV1 detection is via visual cues. Visual cues are used extensively by animals that inhabit 
shallow, well-lit environments (Acquistapace et al. 2002). For example, spiny lobsters use visual cues to align themselves in 
a linear formation during diurnal migrations (Herrnkind 1969). On the other hand, visual cues can be hindered during times 
of turbidity or physical obstruction between the organisms, limiting their effectiveness. Bimodal communication involving 
both chemical and visual cues could also be at work as it is used in other intraspecific interactions (e.g., dominance 
disputes) that structure populations spatially. 
We used a series of Y-maze experiments (Figure 1) to determine the mode of PaV1 detection and a series of artificial 
shelter arrays (Figure 2) deployed with a central focal lobster (diseased or healthy control) in high and low flow environ-
ments to determine the population spatial structuring dynamics of PaV1 avoidance. 
Figure 1. Y-maze design used to determine the mode of PaV1 detection. Treatment animals 
were located in the head tanks while focal animals were placed at the base (marked with an X) 
of the Y-maze at start the experiment. 
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Results indicated that disease avoidance was driven by 
detection of a urine-based cue, and moreover, the olfactory 
cue alone was equivalent in effectiveness to having a 
diseased lobster present and visible. Field results indicated 
that in low flow environments, disease caused the redistri-
bution of wild lobsters away from diseased lobsters and 
caused many to emigrate completely from the shelter array. 
However, in high flow environments redistribution and 
emigration was not significantly different than the healthy 
controls.  
In shelter-limited environments, as can occur with 
sponge die-offs, the unavailability of shelter due to disease 
avoidance could result in increased exposure to predation 
due to movement and redistribution away from diseased 
animals. Future work is needed on the subject to better 
understand how flow/turbulence affects disease detection, 
and in turn, how it affects transmission. Clearly disease 
detection is an important natural phenomenon in the marine 
environment and is apt to play a role in other pathogen-host 
systems. 
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Figure 2. Geometric arrangement of artificial shelters used 
to determine the population structuring effect of PaV1 in-
fected lobsters. Black boxes represent a set of double-
stacked concrete block shelters while the central white box 
was the location of tethered treatment lobsters. 
